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'On the whole, American studies do seem to confirm European observations of high absolute lymphocyte numbers in cattle from herds with multiple cases of lymphosarcoma. However, as our statistical analyses indicate so much variability, we are hesitant to develop any sort of generalization from these data. ' We have estimated that the incidence of bovine lymphosarcoma in Scotland is about 200 per million (Jarrett 1964) . In follow-up investigations on over 100 farms, we have found only one farm in which more than one case occurred. In this instance, the affected animals were two calves with a common grandmother. In no case have we found any lymphocytosis in a herd. There appears to be a wide scatter in the age incidence of British cases. Cotchin (1960) studied 36 cases of generalized lymphosarcoma in English cattle; only one of these was over 4 years old. He found only two farms on which more than one case was said to have occurred. Table 1 shows the age distribution and lesion type in 92 cases of lymphosarcoma. The age range was from foetuses to 16 years. More than two-thirds were under 3 years of age and half under 2 years of age. These British figures are in marked contrast to those obtained from surveys from other countries. The incidence in cattle under 2 years old in Denmark is 1-2% of the total, in Minnesota 7% (Sorensen 1961) and in Eastern USA 8% (Marshak et al. 1962 ), while Theilen et al. (1964 , in California, found 23% under 3 years. A breakdown of Theilen's figures is interesting, as in MI herds only 2 of 60 cases were under 2 years, while in single infection herds 29 of 77 were under 2. The last figure approximates to our findings.
Another important difference lies in the type of disease. In our series 53 of 92 cases were of the thymic type, and'in Cotchin's (1960) There is therefore possibly a sharp difference between the disease pattern in Britain and in those countries where the enzootic or multiple case herd situation is known to exist.
A national survey of Great Britain is at present being undertaken by us in co-operation with the Ministry of Agriculture, Fisheries and Food. The interest in viruses as possible causes of tumours originated early this century, after the results obtained by Ellerman & Bang (1908) and Rous (191 1) . Their studies carried outwith chicken tumours formed the basis for many experiments which have contributed greatly to our present knowledge of viral carcinogenesis. The progress made during the last fifteen years is also largely a result of Gross's (1951) fundamental discovery of the murine leukemia viruses. Many research workers have been stimulated by this discovery to look for similar causes of human tumours. Regrettably, the results so far have not supported a virus vtiology, although some are encouraging. Human leukaemia has been the main target of the investigations and we at Mill Hill, among others, have attempted to demonstrate infectious agents by using tissue culture techniques (Negroni 1964 , Inman et al. 1964 .
The bone marrow from leukvmic patients was inoculated into tissue culture of human kidney cells: these showed cytopathic changes which appeared after a few blind passages, and were reproducible in series by inoculation of the infectious tissue culture medium. Infectivity was maintained after filtration through a 100 mp collodion membrane or after storage of the material at -700 C, but was lost after treatment with ether or after heating at 560 C for half an hour. The infectious material was antigenic for rabbits and neutralization tests proved that 9 agents, each derived from a case of leukemia, were antigenically related to each other. The serum of leukaemic patients contained antibodies which prevented cytopathic changes in tissue cultures, at a low titre. We failed to show the infectious agent in bone marrow from control patients and control sera did not prevent the cytopathic changes in cultures.
On the basis of these findings, it was concluded that a virus had been isolated from the bone marrow of leukwmic patients; that the frequency of the association between this agent and the disease was remarkable, but a causal relationship could not be proved, as we had failed to reproduce leukemia in small experimental animals, such as mice, rats and hamsters, by inoculation of infectious material. These conclusions were supported also by electron microscopic studies carried out by Inman et al. (1964) .
When the infectious tissue culture media were sent to laboratories in Britain and the United States, they were shown to contain mycoplasma. We have now confirmed this at Mill Hill, but the antiserum prepared against mycoplasma grown in cell-free medium did not neutralize the agents from the tissue culture passage. This may be interpreted in two ways: either a virus and a mycoplasma are present together in the tissue culture line, or this mycoplasma grown in broth has an antigenic structure which differs from that of the mycoplasma grown in tissue culture cells.
Whether the agents isolated from leukemic bone marrow are viruses, mycoplasmas or both is irrelevant for a conclusion on their relationship with the disease. We do not know whether they were present in the bone marrow as passengers or whether they really cause leukemia. A proof of causal relationship could only be achieved by reproducing the disease in experimental animals, inoculated with infectious materials. Experiments in monkeys are in progress. Although we do not know whether the agents isolated from leukemia cause the disease, we can be reasonably certain that they are not contaminants derived from the human kidney cells or from the media for the following reasons:
(1) Human embryo cells derived from 59 embryos over a period of four years were inoculated at different times. Only the tissue cultures inoculated with the bone marrow of leukaemic patients showed cytopathic changes whereas cultures inoculated with bone marrow from 33 patients without leukemia showed no cytopathic changes.
(2) In the United States, mycoplasmas were isolated from the bone marrow of leukeemic patients directly in cell-free media.
(3) In tests with 211 sera from leukaemic and control patients 50% of the sera from leukemic patients neutralized the tissue culture passage of the infectious agent, while only 10% of control sera showed a low degree of neutralization.
We must conclude, as we did at the Symposium on Leukaemia held in Strasbourg on the occasion of the European Congress of Haematology (Negroni, in press ), that we do not know as yet what causes human leukemia, but a mycoplasma is frequently associated with the disease; this does not exclude the possibility that a virus is also implicated.
